BESCHWERDEKAMMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMTS OFFI CE DES BREVETS

I nternal distribution code:
(A) [ ] Publication in QJ

(B) [ ] To Chairnmen and Menbers
(O [X] To Chairnen

DECI SI1 ON
of 9 February 2000

Case Nunber: T 0876/95 - 3.4.3
Application Nunber: 89107334. 8
Publ i cati on Nunber: 0339534

| PC: HO1L 23/52

Language of the proceedi ngs: EN

Title of invention:
Cust om zabl e sem conduct or devi ces

Appl i cant:
QUI CK TECHNCOLOG ES LTD.

Opponent :

Headwor d:
Cust om zabl e sem conduct or devi ces/ QUI CK TECHNOLOG ES

Rel evant | egal provisions:
EPC Art. 56, 123(2)

Keywor d:
"I nventive step (no) - no evidence establishing a technical
prejudice in the art"

Deci si ons cited:

Cat chword

EPA Form 3030 10.93



Européisches European Office européen

0) Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0876/95 - 3.4.3

DECI SI1 ON
of the Technical Board of Appeal 3.4.3
of 9 February 2000

Appel | ant ; QUI CK TECHNOLCA ES LTD.
P. O Box 2401
Advanced Technol ogy Center
Hai fa 31000 (IL)

Repr esent ati ve: Kraus, Walter, Dr.
Pat ent anwal t e Kraus, Wisert & Partner
Thomas- W nmrer - Ri ng 15
DE- 80539 Minchen (DE)

Deci si on under appeal : Deci sion of the Examining Division of the
European Patent O fice posted 20 April 1995
ref usi ng European patent application
No. 89 107 334.8 pursuant to Article 97(1) EPC

Conposition of the Board:

Chai r man: R K. Shukl a
Member s: E. WIff
W Mbser



- 1- T 0876/ 95

Summary of Facts and Subm ssi ons

2007.D

The appeal |ies against the decision of the exam ning
di vision, dated 20 April 1995, to refuse European

pat ent application No. 89 107 334.8. The application
was refused on the ground that a set of clains filed in
response to previous objections contravened

Article 123(2) EPC. The anmended cl ai ns incl uded

conbi nations of features that were not taught by the
application as filed. In particular, dependent claim 2
was considered to contain certain features taken in
isolation which, in the application as filed, were

di scl osed and clainmed only in conbination with other
features necessary for defining a useful device. In
addition, clains 3 and 5 to 8, when dependent on
claim?2, resulted in further conbinations being clained
whi ch went beyond the contents of the original
application. Wth respect to nethod clains 9 to 12, in
so far as they related to devices as clained in

claims 2, 3 and 5 to 8, neither the originally filed
clainms nor the description provided a basis for the

cl ai med net hods.

In its decision, the exam ning division also noted that
claims 2 to 4 and 5 to 7 did not satisfy the

requi renents of Article 84 EPC. It was not clear, for
exanpl e, whether or not different expressions used in
claims 2 to 4 and clains 5 to 7, respectively, were
meant to indicate different features. The exam ni ng
division also took the view that, in so far as the

cl ai med invention was based on the original disclosure
and coul d be understood with the aid of the
description, it failed to neet the requirenments of
Article 52(1) EPC because it did not involve an
inventive step in the sense of Article 56 EPC
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1. The follow ng prior art docunents were considered in
t he deci si on under appeal :

D2: ELECTRO' 86 AND M NI /M CRO NORTHEAST, 11, (1986),
CONFERENCE RECORD, Los Angel es, USA, pages 1 to 4
of 18/5

D3: US-A-4 197 555

L1l The notice of appeal was filed on 31 May 1995 and the
appeal fee was paid on the sane day. The st at enent
setting out the grounds of appeal was filed on
23 August 1995. Oral proceedings took place on
9 February 2000.

| V. At the oral proceedings, the appellant (applicant)
requested that the decision under appeal should be set
asi de and that a patent should be granted on the basis
of :

(a) clains 1 to 7 filed on 23 August 1995 as nain
request, or

(b) <clainms 1 to 6 filed as auxiliary request during
t he oral proceedings.

V. Claim1l of the main request reads as foll ows:

"1l. A selectably custom zabl e sem conduct or device
conpri si ng:

(a) a first netal layer (74) disposed in a first plane

and conprising first elongate strips (76, 150)
extending parallel to a first axis;
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(b) a second netal |ayer (70) disposed over said first
netal layer (74) in a second plane generally parallel
to and electrically insulated fromsaid first plane and
conprising second elongate strips (72, 152) extending
parallel to a second axis, said second axis being
general ly perpendicular to said first axis, whereby a
multiplicity of elongate strip locations (78) are
defined at which the elongate strips (72, 76; 150, 152)
of said first and second netal l|ayers (70, 74) overlap
in electrical insulating relationship;

(c) first layer fusible links (90) fornmed on said
first layer (74), and

(d) second layer fusible Iinks (82, 84, 102, 160, 172)
formed on said second netal |ayer (70), said second

| ayer fusible Iinks (82, 84, 102, 160, 172) being
formed as overlap fusible links (82, 84, 102, 160, 172)
at locations which overlap said first elongate strips
(76, 150)."

Claim?2 of the main request has the foll ow ng wording:

"2. A selectably custom zabl e sem conduct or device
according to claim1, characterized in that:

said second netal layer (70) conprises a plurality
of fusible conductive bridges (80) joining adjacent
pairs of said elongate strips (72), said fusible
conductive bridges conprising two of said overlap
fusible links (82, 84) and including an electrical
connection (88) fornmed between said first and second
nmetal layers at a branch overlap | ocation (88) disposed
al ong said fusible conductive bridges between said two
overlap fusible Iinks, said electrical connection



VI .

2007.D

- 4 - T 0876/ 95

joining said fusible conductive bridge to a particul ar
one of the first elongate strips; and

including a fusible link (90) fornmed on said
particular one of the first elongate strips and
di sposed adjacent to said two overlap fusible Iinks."

Claim 1l of the auxiliary request reads as follows:

"1l. A selectably custom zabl e sem conduct or device
conpri si ng:

(a) a first netal layer (74) disposed in a first plane
and conprising first elongate strips (76, 150)
extending parallel to a first axis;

(b) a second netal |ayer (70) disposed over said first
netal layer (74) in a second plane generally parallel
to and electrically insulated fromsaid first plane and
conprising second elongate strips (72, 152) extending
parallel to a second axis, said second axis being
general ly perpendicular to said first axis, whereby a
multiplicity of elongate strip locations (78) are
defined at which the elongate strips (72, 76; 150, 152)
of said first and second netal l|ayers (70, 74) overlap
in electrical insulating relationship;

(c) first layer fusible links (90) fornmed on said
first metal l|ayer (74),

(d) electrical connections (88) being forned between
said first nmetal layer (74) and second netal |ayer
(70); and

(e) second layer fusible Iinks (82, 84, 102, 160, 172)
formed on said second netal |ayer (70), said second
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| ayer fusible Iinks (82, 84, 102, 160, 172) being
formed as overlap fusible links (82, 84, 102, 160, 172)
at locations which overlap said first elongate strips
(76, 150), with sone of said fusible |inks (82, 84)
bei ng forned between said second el ongated strips (72)
and said electrical connections (86, 88)."

The argunents submitted by the appellant with respect
to the main and auxiliary requests can be summari zed as
fol | ows:

The anmended clains 1 to 7 of the main request neet al

t he objections raised by the exam ning division,

i ncluding those of lack of clarity and added matter. In
particular, the subject-matter originally in claimb5
has now been introduced into claim2. The anended
claim2 therefore no | onger enconpasses added matter
and at the sanme tinme provides a conplete definition of
t he invention. Having net the objections to claim2 in
respect of new matter, the sane objections made in
respect of other clainms owing to their dependence on
claim?2 are al so net.

Claim1l of the auxiliary request now provides a
conplete definition of the invention containing all the
essential elenents of the invention, and is properly
supported by the description.

The appel | ant argued essentially as follows for the
presence of inventive step in claim1 of the main
request and in claiml of the auxiliary request:

(a) The invention provides customn zabl e sem conduct or
circuits, in which fusible links are provided in
conductor tracks forned in both the upper and the
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| oner layer, in which the tracks in both the upper
and the lower |ayer are netal and in which fusible
links in the upper |ayer are |ocated above tracks

in the | ower |ayer.

Cutting in an upper |ayer of netal any |inks which
are | ocated above tracks in the lower layer is a
difficult process because of the risk of causing
damage to the track underneath if the fusible link
is cut with a | aser.

Cutting links in the lower netal |ayer was not
possi ble until the inventor found a nethod for
doi ng so. The new nethod is disclosed in another
pat ent application. The other application has an
earlier priority date than the application in
suit, but was not published before the priority
date of the latter. Accordingly, at the priority
date of the application in suit there was no known
nmet hod of l|aser-cutting conductors in the | ower

| ayer if those conductors were nmade of netal, and
therefore the structure as clained could not
itself be obvious.

Docunment D2 relates to a custom zabl e

sem conductor device in which both upper and | ower
| ayer tracks are cut by | aser; however, while the
tracks in the upper layer are netal, polysilicon
is used for the tracks in the |ower |ayer.
Polysilicon is cut with a |aser nore easily than a
netal, and can be cut with a relatively | ow power
| aser beam The appellant supported this
contention by citing another document by the sane
author, to be referred to as Docunment D2', which
contains an explicit reference to the use of
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polysilicon tracks in the | ower |ayer.

Docunent D3 discloses a structure in which the
conductors in both the upper and the |ower |ayer
are netal. The docunent refers to two nethods of
cutting the links, laser |ight and chem cal
etching. Al cuttable links are located in the
upper | ayer.

Laser cutting would be unsuitable for fusing |inks
in the | ower |ayer because the conparatively high
| aser power required was likely to | ead to danage
i n adjoining regions of the device.

Chem cal etching would be unsuitable for cutting
I i nks because of difficulties in etching the sane
nmetal twice. Cutting links in the |ower |ayer by
chem cal etching would also require further
processi ng steps such as etching the insulating

| ayer interposed between the netal conductors at
t he upper |ayer and the |ower |ayer.

Docunents D2 and D3 relate to different device
structures and nethods of cutting links. It is
therefore not appropriate to conbine the two
docunents in order to arrive at a finding that the
device structure of the application in suit |acks
an inventive step.

Reasons for the Deci sion

1. The appeal is adm ssible.

Mai n Request

2007.D
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Amendnents (Article 123(2) EPC)

Claim 2 has been anended to neet the objection under
Article 123(2) EPC which constituted the ground of
refusal of the application in the decision under
appeal. Cdaim2 as anmended conbi nes the features
claimed in the original clains 2 and 5. The ori gi nal
claim5 relates to fusible links |l ocated in the second
nmetal layer. Conmbining this feature which is an
essential feature of the invention, with the features
of claim2 does not add new matter.

Claim1 corresponds to claim9 as originally filed, the
originally filed i ndependent device clains 1, 3, and 6,
and their dependent clainms 4, 5, 7, 8 and 10 to 13,
have been cancelled, and nethod clains 14 to 17 as
originally filed have been renunbered as clains 4 to 7.

Since the anendnents to the clains do not add any
matter which goes beyond the content of the application
as filed, they are adm ssible under Article 123(2) EPC

| nventive step (Article 56 EPC)

Docunent D2 is the closest prior art. The devices it
relates to are | aser-programred sem conductor gate
arrays. The devices consist of "...gate array chips
with all elenments connected by neans of a universal
network and a neans of disconnecting the network at
prescribed points in order to create a custom | ogic
circuit." (page 1, second paragraph)

In particular, the network of conductors consists of a
| ower |ayer of largely parallel tracks, and an upper
| ayer of largely parallel tracks orientated at right
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angles to and insulated fromthe tracks in the | ower

| ayer. The network further includes diagonally
extending link tracks, formed in the | ower |ayer
between pairs of parallel tracks. The |link tracks serve
to connect the parallel tracks in the |ower |layer to
the parallel tracks in the upper |layer. The connection
is provided by vertical vias at |ocations which, when
vi ewed from above, are the points of intersection

bet ween the di agonal tracks and the parallel tracks in
t he upper layer. Furthernore, tracks in both |ayers,
that is to say, the parallel tracks in the upper |ayer
and the parallel tracks in the |lower |ayer, are
provided with fusible links, as are the |ink tracks
whi ch provide the electrical connection between these
two |ayers (cf. Figure 5 of docunent D2).

The device structure claimed in claim1l of the main
request differs fromthe structure known from docunent
D2 in that the claimed structure includes "overlap
fusible links" (claim1, |ast paragraph). Overlap
fusible links are fusible links which are fornmed in
tracks of the upper layer at |ocations |ying above
tracks in the | ower |ayer.

The appel l ant asserted that the tracks referred to in
docunent D2 as being in the | ower |ayer, are

pol ysilicon tracks. This assertion about the contents
of docunment D2 was supported with a reference to the
rel ated docunent D2' by the sanme author. Docunent D2',
entitled "One day prototype |aser programmed arrays”,
was al l egedly submtted by Conrad J. Boisvert of
Laserpath to an unnanmed conference on 26 February 1986.
The appel l ant did not provide any other evidence, and
docunent D2' itself does not contain any dates, nor
does it indicate the name of the conference concerned.
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The Board neverthel ess accepts that the assertion
concerning silicon tracks in the |Iower |ayer is nade
pl ausi bl e by the contents of docunment D2'. Thus,

anot her difference to the disclosure in docunment D2
lies in the clained device structure enploying netal
tracks in both the upper and the |ower |ayer.

In view of the contents of docunent D2 as the cl osest
prior art, the objective problemto be solved is that
of providing a selectively custom zabl e sem conduct or
devi ce which has a conpact structure using two | ayers
of netallisation (cf. also the application as
publ i shed, colum 4, lines 30 to 35). The invention
achi eves the conpact structure by providing fusible
[inks in the upper and |ower netal |ayers, and by

| ocating fusible links in the upper |ayer above
conductors in the lower layer ("overlap fusible
[inks").

Docunment D3 relates to a sem conductor device

conpri sing conductor tracks (202) in the |ower |ayer
and, electrically insulated fromthose tracks,

tracks (201) in the upper |layer. The tracks are of
nmetal and are connected by vertical vias (203). Fusible
links (204) are provided in the tracks (201) in the
upper layer at |ocations overlying the tracks (202) in
the |l ower |ayer (see, for exanple, Figure 10). Methods
for renoving unwanted lines, limted to breaking the
electrical continuity of tracks in the upper |ayer
only, are stated to include | aser beans and chem ca
etching with a mask (columm 5, lines 43 to 46).

Starting with docunment D2, which discloses a
custom zable integrated circuit structure in which
links are located in both the upper and the | ower |ayer
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and in the conductors connecting these two | ayers, the
skill ed person addressing the problem of increasing the
conpactness of the sem conductor integrated circuit
structure disclosed there, is taught by docunent D3
that fusible links in a dual netal |ayer structure can
be pl aced above tracks in the |ower |ayer. The skilled
person is al so taught by docunent D3 that such fusible
links can be cut with a | aser or by chem cal etching.

The appel |l ant argued that the disclosures of docunents
D2 and D3 could not be conbi ned because at the priority
date of the application in suit there was no known

nmet hod of |aser-cutting conductors in the |ower |ayer
if those conductors were made of nmetal. The Board noted
t hat docunment D3 offered a choice of techniques for
cutting the fusible |links, including chem cal etching.

Concerning the use of chem cal etching, the appellant
submtted that attenpts at chemcally etching tracks in
the | ower |ayer would be difficult because the sane
nmetal |ayer would be etched twice, the first tinme when
the tracks were defined by etching the netal [|ayer
deposited to formthe tracks, and the second tine when
the tracks were cut. It was generally accepted in the
industry that etching a surface twice led to problens
on account of surface reactions. In the absence of an
acceptabl e cutting technique, the skilled person would
not, therefore, provide a fusible link in the | ower
netal |ayer.

The Board agrees with the appellant that it would be
somewhat cunbersone and difficult to use the wet and
dry chem cal etching techniques generally known in the
art at the priority date of the application in suit,
for cutting the fusible links in the | ower netal |ayer.
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However, in the absence of any prior art evidence
establishing a technical prejudice against such use,

t he Board does not accept the appellant's subm ssion
that the difficulties in etching the | ower fusible Iink
usi ng the avail abl e techni ques woul d have deterred the
skill ed person from conbi ning the teachi ng of docunents
D2 and DsS.

The Board accepts that the nethod of fusing links in
the I ower netal |ayer, which fornms the subject of

anot her patent application and which is referred to on
page 27 of the patent application in suit, may have
hel ped to produce the new | ayouts and netal lisation
structures of the kind specified in the claim The
structure as clainmed in claiml1 of the main request,
however, does not indicate any product features which
woul d enable the fusing of links in the | ower netal

| ayer. Hence, whatever contribution the new nethod

m ght be thought to have made to inproving the
practical inplenmentation of the clained invention, that
contribution cannot be taken into consideration in
assessing the inventive step of the clainmed structure.

For the foregoing reasons, in the Board' s judgenent,
the subject-matter of claim1 of the main request does
not involve an inventive step.

Auxi | iary request

2007.D

Amendnents (Article 123 EPC)

Claim1l1l of the auxiliary request contains all the
features of claim1l of the main request and, in
addition, the following two features, with the | ast
sub- par agraph havi ng been re-nunbered from(d) to (e):
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a new paragraph (d), "electrical connections (88) being
formed between said first netal |ayer (74) and second
metal |ayer (70); and",

and

in paragraph (e), before the full stop ", with sone of
said fusible links (82, 84) being fornmed between said
second el ongated strips (72) and said electrical
connections (86, 88)".

The sel ective routing provided by the invention
requires electrical connections between the first and
second netal layer. This feature is described in
general ternms on page 9, lines 2 to 4 of the
description, for exanple.

The second anmendnment to claim 1l specifies particular

| ocations for at |east sone of the fusible links. The
presence of fusible |inks at such locations is
described with reference to and shown in Figures 3, 7
and 8 of the drawi ngs and, as such, is based on the
originally filed description.

In addition, the dependent nmethod claim®6 relating to
the use of ion mlling to fuse the fusible |inks has
been cancel | ed.

Since the anendnents to the clains pertaining to the
auxi liary request do not add any matter goi ng beyond
the content of the application as filed, they are
adm ssi bl e under Article 123(2) EPC

| nventive Step (Article 56 EPC)
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5.1 The sane invention is claimed in claiml of the main
request and in claiml1l of the auxiliary request, except
that the latter additionally specifies particular
| ocations for at |east sone of the fusible |links and
the el ectrical connections between the first and second
nmetal |ayers. The specified |locations for fusible |inks
are on the conducting strips which together with the
el ectrical connections (86, 88) formpart of the
el ectrical connection between the conducting strips in
the first and second | ayers. Such |ocations are,
however, known from docunent D2 (cf. paragraphs 3.1
(ii) and 3.5). Al argunents concerning the obviousness
of claim1l of the main request apply therefore with
equal force to claim1l of the auxiliary request.

5.2 For the foregoing reasons, in the Board's judgenent,
the subject-matter of claim1l of the auxiliary request
al so does not involve an inventive step.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Spigarelli R K Shukl a
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